Unique environment of Trp48 in Pseudomonas aeruginosa azurin as probed by site-directed mutagenesis and dynamic fluorescence spectroscopy.
Two mutants of the blue copper protein azurin from Pseudomonas aeruginosa, Ile7Ser and Phe110Ser, were prepared. The mutations were aimed at affecting the mobility and the fluorescence properties of Trp48, the only tryptophan residue present, which in the wild-type protein is located in a highly hydrophobic and rigid environment. EPR, UV-vis, and NMR spectroscopy show that the copper binding site and the overall structure of the wild-type protein are preserved and that structural effects occur only on a local scale. Steady-state fluorescence spectra of both mutants, particularly in the copper-free form, show that tryptophan fluorescence is dramatically affected by the introduction of a polar residue close to it. The emission maximum is red-shifted and dependent on the excitation wavelength. This indicates a loosening of the matrix around the indolyl side chain and an increase of the effective dielectric constant of the microenvironment. Time-resolved fluorescence spectroscopy also shows substantial changes in the fluorescence lifetimes and in the distribution of the lifetimes of the mutants; these variations are interpreted in terms of a change in solvation of the Trp48 side chain.